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Abstract 

The presence of apparently normal
hematopoietic tissue outside of bone marrow
cavity is defined as extramedullary hema -
topoiesis (EMH). EMH is a rare complication in
thalassemia major (TM) and adrenal gland as
well. This report describes a case of adrenal
EMH in a 26-year-old man with β-TM. He has
been transfused with regular blood transfusion
since 9 months. During the routine physical
examination he was incidentally found to have
a hypoechoic mass at his abdominal ultrasonog-
raphy. Abdominal computed tomography scan
revealed a right well-defined suprarenal mass
7.7¥7.3¥5.8 cm in size. The diagnosis of EMH
was confirmed with ultrasonographic-guided
fine needle biopsy. Treatment options which
include intensified regular blood transfusion
and hydroxyurea have been started.

Introduction

Extramedullary hematopoiesis (EMH) is a
well-known physiologic or pathologic compen-
satory mechanism that occurs because of
inequality functions between bone marrow
supply and circulatory blood demands1 EMH is
seen in chronic hemolytic diseases such as
thalassemia, sickle cell disease, hereditary
spherocytosis and in hematologic diseases
including myelofibrosis and polycythemia
Vera.1-6 Although EMH occurs most commonly
in the reticuloendothelial system, it may also
be seen in organs, such as the pleura, lungs,
gastrointestinal tract, breast, skin, brain, kid-
neys, and adrenal glands.7 Paraspinal involve-
ment is expected to need more attention due to
the associated morbidity secondary to spinal
cord compression.1,2 EMH, in a rare condition
as in our patient, can be presented as a solitary
mass and may pose a diagnostic dilemma.8

Case Report

This report describes a case of 26 years old

man with Iranian ethnicity who accidentally
was found to have a supra renal mass. He was
diagnosed as a case of thalassemia major at
the age of 9 months when he presented with a
hemoglobin level of 5.5 g/dL. Throughout his
life, he has had a pre-transfusion hemoglobin
level of 6-8 g/dL with regular blood transfu-
sion. Physical examination revealed a man
with a height of 150 cm, head circumference:
59 cm, weight 38 kg and sex maturity rate of
three. He has a characteristic thalassemic
facies with pallor and icterus. On physical
examination, he was found to have liver and
spleen size of 15 and 13 cm below costal mar-
gin respectively. Supra renal mass was not
detected on physical examination. Laboratory
findings are: hemoglobin 7.2 g/dL, WBC count
4.6¥109/L platelet count 215¥109/L, mean cor-
puscular volume 72.1 fl, mean corpuscular
hemoglobin 24.6 pg. Biochemical investiga-
tions were: serum bilirubin - 3.8 mg/dL
(unconjugated bilirubin - 2.8 mg/dL), blood
urea 25 mg/dL, serum creatinine 0.6 mg/dL,
serum calcium 8.2 mg/dL, serum phosphorous
6.6 mg/dL, fasting blood sugar 105 mg/dL, fast-
ing serum cortisol level 14.5 mcg/dL, alanine
aminotransferase 51 IU/dL, aspartate amino-
transferase 70 IU/dL, serum ferritin 2600
ng/mL. Tests for hepatitis C virus and HIV
antibodies and serum HBsAg were negative.
Abdominal sonography showed huge hepato -
splenomegaly and a well-defined right
suprarenal solid mass in size of 7.7¥7.3¥5.8
cm. Computed tomography (CT) scan of the
abdomen (Figure 1) revealed a right
suprarenal mass. He was initially admitted to
our hospital because of a presumptive diagno-
sis of malignancy that was suggested by a
Sonographist. The appearance of the mass
along with the known underlying condition
was strongly suggestive of EMH. The definite
diagnosis was established with fine needle
biopsy. Figure 2 depicted the patient’s
histopathology that is identical to an active
hematopoiesis.  

The patient was planned to improve his
treatment in other to keep his pre-transfusion
hemoglobin level above 10 g/dL. He was also
advised to use hydroxyurea, a gamma inducer
drug, for more suppression of ineffective ery-
thropoiesis.

Discussion

Extramedullary hematopoiesis is the forma-
tion and progression of blood cells outside of
the bone marrow cavity, in sites other than the
long bones such as pelvis, spine and sternum.
EMH represents a compensatory response to
longstanding hypoxia that produced with
chronic anemia. EMH intends to mimic a nor-
mal bone marrow. It occurs most commonly in

untransfused patients with thalassemia inter-
media and less commonly in inadequately
transfused β-TM patients when erythropoiesis
is not suppressed adequately by transfusions.9

The incidence of EMH in patients with tha-
lassemia intermedia may reach up to 20%
compared to TM patients where the incidence
is less than 1%.1 The most common site
involved by EMH in thalassemia patients is
spinal column particularly thoracic region.
The reason for the increased frequency of
EMH around the spinal column, and more
specifically at the thoracic levels, is unknown.
EMH has been reported nearly in every organ,
but is frequently seen in hepatosplenic areas
which can potentially produce fetal hemoglo-
bin. Non hepatosplenic EMH has been report-
ed in numerous sites, including lungs, gas-
trointestinal tract, urinary tract, adrenal
glands, prostate, peritoneum, skin, breast,
central nervous system and paravertebral
areas.5,10-12

Adrenal gland EMH is extremely rare. One
case in a patient with thalassemia intermedi-
ate has been reported by Chuang CK et al.13

The precise pathway of EMH involvement of
the adrenal gland is unknown, but it is hypoth-
esized that the adrenal gland has hematopoi-
etic capacity in the fetus and EMH may origi-
nate from primitive rests. Other experts
believe that adrenal gland involvement may
result from embolization of hematopoietic
stem cells. It might likely result from extru-
sion of bone marrow from nearby bone in the
presence of bony erosions or fractures.13,14

The symptoms of EMH are site-specific-
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related. Most EMH is asymptomatic and are
discovered incidentally. Symptomatic EMH is
due to mass effect upon the adjacent organs
such as spinal column. Most EMH cases
reported in literature were associated with
thalassemia intermediate; whereas, the fre-
quency in thalassemia major is very low, par-
ticularly, when erythropoiesis was not sup-
pressed adequately by transfusion.9 In tha-
lassemia major patients the treatment proto-
col to keep the pre-transfusion hemoglobin
more than 9.5 g/dL can support to supress
ineffective erythropoiesis and the occurrence
of EMH might be prevented.15 One presump-
tive cause of EMH is chronic hypoxia. In infre-
quent transfusion condition, such as the pres-
ent case, blood transfusion cannot supress the
chronic hypoxia and the occurrence of EMH as
well.

Specific treatment may not be required
unless EMH is accompanied by symptoms.
Treatment options for thalassemia patients
with EMH depend on the location and mass
effect symptom and include surgery, radiation,
blood transfusion and hydroxyurea or various
combinations thereof. Excellent results have
been reported in spinal cord compression due
to EMH in thalassemia with radiotherapy
alone.12,16

Hydroxyurea, besides stimulating the syn-
thesis of hemoglobin F might play an active
role in inactivation and even shrinking of the
EMH. Hydroxyurea increases hemoglobin F
levels and improves the effectiveness of ery-
thropoiesis in β-thalassemia diseases.17,18

Blood transfusion with the favourable effect
on the ineffective erythropoiesis suppression
may shrink EMH in thalassemia. Combination
of  transfusion and hydroxyurea can be recom-
mended in some thalassemia cases with EMH.19

Surgical operation can be indicated in radiation
failure cases as the procedure cannot control
the EMH symptoms.20 Our patient did not accept
the recommended treatment of surgery and/or
radiotherapy. The patient was advised to follow
treatment for 6 months. Until now (2 months
after diagnosis), the patient is well and the pre-
hemoglobin level is more than 9.5 g/dL. Follow
up imaging will be done after 6 months.

The presence of hepatosplenomegaly in our
patient showed a sign of hepatosplenic EMH.
The chance of nonhepatosplenic EMH is low
in the presence of hepatosplenomegaly. The
presence of spleen has an active role in pre-
vention of non hepatosplenic EMH. Spleen has
a filtration role in spreading of hematopoietic
stem cell. Contrary to this idea, our patient
had a huge spleen. It indirectly indicates the
poor management of index patient and shows
the intensity of forces of ineffective erythro-
poiesis.21 Non previous splenectomy in third
decades is another clue for poor patient’s
management. The patient had also no good
compliance to deferoxamine injection.

There have been several case reports of tha-
lassemia intermediate with EMH published in
the literature and only rare cases presented
with adrenal EMH.13 We present a case report
of adrenal gland EMH with thalassemia major.
We could not find any similar case reported in
the medical literature, and we think that our
case report may be the first of its kind to be
published.

Conclusions

This report describes the case of a patient
with thalassemia major who was found inci-
dentally a supra adrenal mass at Ultrasono -
graphy. EMH should be considered in the dif-
ferential diagnosis of any patient with tha-
lassemia intermediate and major who presents
with a solitary mass. The patient did not have
a good management on his life. The presence
of hepatosplenic and non hepatosplenic EMH
show the poor management of patient. The
diagnosis was established on the basis of CT
scan and histopathology. The publication of
this article may raise the clinician’s awareness
of the diagnosis and treatment of thalassemia
with EMH.
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Figure 1. Right supra renal mass.

Figure 2. Depicts the adrenal cortical tissue
with multiple foci of hematopoietic cells
infiltration including erythromyeoloid,
megakaryocytic cells and hemosiderin
deposit.



[Hematology Reports 2012; 4:e7]

media. Int J Radiat Oncol Biol Phys 1998; -
42:607-9.

17. Hoppe C, Vichinsky E, Lewis B, et al.
Hydroxyurea and sodium phenylbutyrate
therapy in thalassemia intermedia. Am J
Hematol 1999;62:221-7.

18. Cario HC, Wegener MW, Debatin KMD, et
al. Treatment with hydroxyurea in tha-
lassemia intermedia with paravertebral

pseudotumors of extramedullary hemato -
poiesis. Ann Hematol 2002;81:478-82.

19. Chehal A, Aoun E, Koussa S, et al. Hyper -
transfusion: a successful method of treat-
ment in thalassemia intermedia patients
with spinal cord compression secondary to
extramedullary hematopoiesis. Spine
2003;28:E245-E9.

20. Niggemann P, Krings T, Hans F, et al.

Fifteen-year follow-up of a patient with
beta thalassaemia and extramedullary
haematopoietic tissue compressing the
spinal cord. Neuroradiol 2005;47:263-6.

21. Wolf BC, Neiman RS. Hypothesis: splenic
filtration and the pathogenesis of
extramedullary hematopoiesis in agno-
genic myeloid metaplasia. Hematol pathol
1987;1:77-80.

Case Report

[page 21]


